
com CO0ETCKHX 
COUHA/IUCTM^IECKMX 



rOCyj^APCTBEM^blPI KOMMTET 

no H306PETEHVIflM H OTICPblTH^M 

nPH TKHT CCCP 



...,^.M, U''^9621 A1 



(51)5 J21B29/10 



OnHCAHME M30BPETEHMJ1 

K ABTOPCkOMY CBUflETE/lbCTBY 



1 

(21) 4638148/:03 

(22) 26.12.88 • 
(46)30.06,91. iBio/i. Mi 24 

(71) BcecofosNU^ HayHHo-MccneAoeaTeyibCKiifi 

M npOeiCTHO-KOHCTpyKTOpCKMC^ MHCTV1TYT rfiO- 

HMA M KOHTpo/ip He4>Terd30pddeeAOHHbix 
cxea^KviH 

(72) E, H, Vrp^maHOB m. A. C. HaviropviH 

(53) 622,245.4(088,8) 

(56) HatcHT ClUA th 3179168, 166-14. 
ony6iiifiK. 1965. 

AeropcKoe cevtAeTe/ibCTBO CCCP 
Nf 1571213. Kn. E 21 B 29/10. 26.07.88. 
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HOl^ KOilOHHbl 

(57) M3o6peTeHiie othochtcji k peMOHTM0-w30- 
* /iHUMOMHbiM p;a6oTaM o5cdAMwx ko/iohh He<t>- 

Tera3dBbix cicaaxMM fxns^ ooccraHOBneHMW 
repMeTMMHOCTfi. UeAb-noBwiueMvie HaflexHo- 
CTH ycTaHOBKM Meran/iM^ecKoro nAacTwp<> 
(MR). B KOpnyce ycTpoftcrea yCTaHoav^eMbi 
3/ieKTpoABMraTenbc peAyKTopoM, rwAPOMacoc 

M rVIApOMM/lMIHAp C rio/lblM n0PUJH€M M UlTO- 

KOM, noA Mn Ma aa/iy Kopnyca yCTanOB/ieHa 
paCKaTbiBaioiudA ro/iOBKa (PQ. B HM>KHei?» h^c- 



KOpnyCd C BOSMO^HOCTblO BddklMOABviCTBMP 

c Mfl paaMemeM ynop c mcbctko canaatmuM c 
HV1M npHBOAOM ero oceeoro nepeMeu^entin. 
HaA pacno/?OJKeH AopHwpyjoinufi KOHyc, 
yCTanoB/ieHHUft Ha uiToxe c aoaMoxHocTbK) 
BaaiiMOAeHCTBvist c MH. (Ipmboa nepeMetue- 
HMA ynopa Buno/iHen a bhab AM<P<PepeKUuia/ib- 
Moro nopuJHA. ycraHoe/ieHMoro a Kopnycc w 
o6pa3yK>U4ero c ero CTCHicaMn abb Kanepw. 
OAHa M3 KdMep rMApaaAviHecKi4 cesoaHd Kana- 
noM c noiioCTbK) MarMeiaHviq, a Apyraq - APy 

rUM KBHa/IOM C nO/IOCTblO 6C?.Cbi6dHM5l 

rviApOHacoca. Me)KAy co6o(^ KaMepbi casisaHbi 
KananoM c pacnonoKeHHbiM a wen oQpbthwm 
K/iansHOM CO uiTOKOM. KoHyc, npoxoA** MR. 
Ae<t>opMMpy€T ero a um/ihhaP ^ npn^kWMaeT k 
p«M0HTiipyeMOw rpySe. HepeMeiMaeMafl 
Bc/ieA 3a KOHycoM PT codAaer Aono/irtwre/ib- 
HyK) njiacTMHecKyio Ae4>opMauvtio. flpw aoctwi- 
xeHi^d aepxHero nonoJKCHvifl Pf cbomm 
TopuoM a03AeMCTBye*r na mroK Knanaha, koto- 
pbiA oTitpuBaeT AocTyn paSoneM >kha*coct;4 m3 
KaMepu HaA nopajneM no Kana/iy a no/iocTb 
BcacbiBaHHS rwAPOHacoca. KoMTaKTHa« n/io- 
luaAb w yAepMwaaiomee ycMAMe MP Ha cTCHKe 
o6caAHOi;^ KonOMMbi AocTaTosMbi a"" eroyAep- 
)KaHviP. 1 wn. 



ll3o6peTeMne othocmtch k ycrpoPicTeaM 
A/i« peM0HTHO-M30/ifluMpHHb»x pa6oT G6caA' 
MUX KO/IOHH He4>Tera30Bbix cKBaxnM c uenbio 
BOGCTaHooneKvifl MX repMerviMKOCTM. 

Ueytt»Ki M3o6peT€MMfl nennercn noetiuje- 
Mwe HaAe>KHOCTM ycTanoeicM Mera/)/inMecKoro 
n/iacTupp. 



Ha sepTe>Ke cxeMatuMHO M3o5p3?*ceHO 
npeA/iaraeMoe vctpoi?ictbo aaa peMOHra o6- 
caAHoA ko/tomhw, npoAOAbMwi?» pa3pe3- 

B uMJiMHAPMHecKOM Kopnyce 1 yctpoiJiCT- 
aa, cnycKaeworo a cKaajKMMy Ha Ka5ene 2, 
pacno/ioteH sneKxpoABuraTenb 3 c peAy<To^ 
pOM 4» AByxnnyHxepHwin ruApoHacoc 5 c Bca- 
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CbiBa)OiuiiMV4 6. HarHeTdTCiibHuMM 7 wi peAyx- 
qviOHHWM 8 K/iananaMM. .mapoum/imhap 9 c 
no/>biM nopujKeM 10 v\ lutokom 1 1 » AM(;)<|>epeH- 
UnanikHbiC^ nopujeHh 12, «Bny^K)u;nMC« npviBO- 
AOM oceaoro nepeMetu6HM» ynopa 13. m 
xeCTKO C HMM CaASaHHUI^, A0PHMpyK)U4l1Vi KO- 

Hyc 14 c noAnpyxuHeHHWMM n/iaaaioiMMMM 
nnauiKaMM 15. pacicdTfaiBaioiudfl ronosKa 16 ii 
npoAOiibHO-ro^pHpOBaMHufi MeTan/inneCKvifi 
rmaCTbipt* 17. Pa6omie no/iocTO rwApouMnnH- 
Apa 9 M noiioro nopuiHR 10 rMApaB/iimecKM 
CB^aaHbi MC^KAy co6o« no KaHa/iy a. «epe3 ooa- 
npyJKHHeHHwM 3onOTHviK-ncpeKAK>MaTenb 18, 
KaMepa, odpaaoBaHMa;) ciewKaMM xopnycd m 
Ali<t><t>epCHUi^aAbHblM nopiUHeM 12« ruApaB/iM- 
MeCKM cBRdawa no icaHa/iy^c no/ioCTbio Mame- 
TaHMn ruApoHacoca. 

Apy^a^ KdMBpa, oSpaaoBdHHan CTeKKaMM 
Kopnyca n An<^<l>spe»*Uv^ai*>HbiM nopaiKeM. 
rjiApaa/iMMecKwcftAaaMac no/iocTbK) Bcacwaa* 
Hun TMAPOHacoca KananoM^. 

6 AM4>Vt>epeHMiiaiibHOM nopujHe An» cba- 
an efievix KaMep Bbino;iHeH icdnan c dKcnanbHO 
pacno/io>KeHHUM o6paTHWM KnananoM 19 c 
BbiCTyrraiotuMM ua KOpnyca ujtokom, B vicxoa- 
rtOM no/io^KCHMvi KnanaH 19 aaicpur m paaAe/ia- 
er- KdM^pu, o6pa3oaaHHbie 

AMt|>tt>epeHMM^nbHbiM nopujHeM 12 co creHKa- 
MMKopnyca. BHyrpewHfln nonocTb ycTpovHcrea 
aanonneHa- paSoMei?^ xMAKOCTbio m cKOMneH- 
cnpoDOKa c BKeoiHePi cKaaxviHMOki cpeAOvi 
anacTiiHHWM KOMneHcaiOpoM 20. flopHnpyiO" 
4AM^ KOHyc 14 H pacKatbiaaioman ronoaica 16 
ycraHOBiieHbi na kohhc nonoro lUTo^a 11. npvi 
3TOM ;papKdTw©aiotAafl rojiOBKa KMHCMaTMse- 
CKn CB>i3aH3 c 3/ieK7poABMr3Te/ieM 3 Mepe3 
T^/i^CKoniiHficKMii Ban 21 icopnyca. ycranoB- 
/lenHWftwaonopdx K^HeMwn e noAOM lUTOKe 11. 
nop.ujH6 lO^CBflaaHHUM C hum Ban 22 m n/iaHO- 
TapiiwP* peAVKTop 4. Ha aany 22 ycTaHoaneH 
aKCue^HTpMK 23,cny)KamMPi npwBOAOM Asyx 
n/iyH^epoB rMAPOMacoca 5. 

npOAO/ti>HO-ro4>PMpOBaHHbii?i Meran/iMHe- 
CKMV1 nnacTbjpb 17 a jpaHcnopTMOM no/iO)Ke-. 
HMH pacnoyi05#ceH MexAy. if.e- yA€P>*«MBacTC« 
AopHMpyfOiUHM KonycoM 14 M ynopOM 13. 

/^iifl aaKpan/icHMn ycrpoAcTBa b iconoHHe 
OHO cHaOxeHO ynopHwMM uiAt^ncaMUi mam siko- 
pflMM(He noKa3dHbi). 

YcTpoftcTBO pa5oTaeT c/ieAyK>iuMM o6pa- 

30M. 

Ha MHTepBane npoBeAewMn peMOHTHO- 
W3on«uMOMHbix pa6oT no KaSerwo 2 BKnvOMaeT- 
cfl a/iexTpOAaviraxeAb 3. KOTopbM nepea 
3KCMeHTpMR 23 npHBOA«^»T B Ae^tCTBMC OAyHXe- 

pu rvf APOHacoca 5 w oAMOapeMeMHo bo apame- 
Hvie Mepea bbjiu 21 m 22 pacKaTwaaiomyK) 
ro/iOBicY 16: nepBOHananbHO Kopnyc 1 npn6o- 
pa 3a«K0pwBaeTc« a KOAOHHe Tpy6, a saieM 
paSoMan jKHAKOCtb no KaHa/iy or rwADOMaco- 



ca nocrynaeT b »caMepy hba AH<J><l>epeMUvia/»b- 
HWM nopujMeM 12 m paGanee AaaneHne sepea 
ynop 13 yAepMvtaaeT npQAO/ibMO-ro<t)pMpo8aH- 
MbiM Meia/i/iMMecKMw n/iacTwpb 17. flpvt aroM 
5 o5paTHblC^i icnandH 19 aaKpur. 

noc/ie AocTM>KeHMH HeoSxoAMMoro Aaaiie- 
HUB noAnpyxMHeHHywi sortOTHMK-nepexAiOHa- 
Tenb 18 nepeMecTMTCB anna ao ynopa, 
OTKpwBafl Aocryn paOonew >»cmakocth no Kana- 
10 iiyanoA nopoieHb 10 rMApoun/t.MHAPa 9. 

ZlopH^pyiOu4iiA Konyc 14. npoxoAfl no 
n/iacTbipio 17, ^op^i^pyer ero b um/imhap m 
npMKHMaeT k peMOHT^pyeMoi^ Tpy6e. a ero 
n/idBaK>iUHe nnauJKvi Ka/ivi5pyiOT. cosAaBan ra- 
15 paHTHpoaaHHbt^ natflr. OepeMeiuaeMaq bc/ica 
3a AopHMpyioiMMM KonycoM 14 pacKarbiBaK)- 
lAan ro/iOBxa 16 coaAaei AononnnTe/ibHyK) 
n/iacTMHecxyjo Ae4>opMauM»o nnacTwpfl 17 no 

MaKpO- M MV1KpOHepDHHOCT«M BHyipeHHeM 

20 'CreHKM oBcaAMOw KonoHHW n ynpoHHAer no- 
BepxMOCTHww ciloPi BrtyipeHHeM noaepxHocTM 
nnacTbipp 17. Dpu AOCTMxceHWM aepxHero no- 
noxeHMSi AopHnpyiomaB ronoBKa 16 cbomm 
TopuoM BoaA^vicTByeT Ha ujtok xjianaHa 19, 
25 KOTopwi^ oTKpbiBaex AOcryn paBoMCi^ xmaxo- 
cTn M3 xaMepw «aA A^i*4>epeMunaiibMbiM nop- 
uiHBM 12 no xaKany 6 b no/iocTb BcaCbiaaHiift 
ruAPOHdCOCd. 

B arOM nonox<eHMM xOHTaxTHaA nnomaAt* 
30 VI yAepxcMBaJOiuee ycM/iwe n^acTbipn 17 na 
cteHKe o6caAHoC^ ko/iohmw AOCTaroMHW aa« 
eroyA^pxHaaHMfl m A>^<t>4>^P^HUvtanbHbift nop- 
uieHb 12 BMecrec AopMMpyKiuxMM xoMycoM 14 
VI p3CKaTtai8aK>u4ei^i ro/iOBKO^i 16 nepeMecTMTCfl 
35 BBepx. o6ecneMM8a5) no/iHbiA m BbixoA t^a n/ia- 
CTUps< 17. 

flocoe aaeepujeHtifl pafioTw noycraHOBxe 
nnacTbipft 17 a/ieKrponpwBOAOM 3 o6ecneMn- 
oaeTCii ocBoGoKAeMwe xopnyca npvi6opa ot 

40 CTCHKM OBcaAHGl^ KO/IOHHW w aaxcM ycTpowCT- 

eo TpaMcnopTMpyeTCH Ha noaepxHocTb. 

OopMyna n3Q6peTeHiiB 
• YcTpOMCTBO A/i« peMOHTa o6caAHOvi ko- 
45 noHHW, Bicn»oHa>ouvee Kopnyc, ycTanoe/ieHMbie 
B HeM aiiBKTponpwBOA c peAyKTopoM. rwAPO' 
Macoc M ruAPommuHAP c nonbiM nopuiHeM w 
uuTOKOM, Mera/iAviMecKMii nnacxwpb, ycxBHoa- 
nennyjo noA hum Ha Ba/iy Kopnyca pacxaruaa- 
50 K)myK) ronoQicy w paaMeuienHWi^ b HW^KHew 
Hdcxw KOpnyca c BoawoxHoCTbio aaanMOAew- 
cxBviyi c MeraitnHMccKiiM n/iaCTupeM ynop. o t- 
/iHMaiotueecA xeM. mto, c uenbK> nosbiiue- 
HaAexcHocxM ycxanOBKM Mexa/inviHetxoro 
55 niiacxupn. oho cnaBxceMO xecxxo cB«3aHHbiM 
c ynopOM npHBOAQM era oceaoro nepeMeme- 
Hyi59 vi pacnonoxceHHUM hba pacKaTy9aK)mePi 
ro/iOBKOv^ AopHwpyiomHM KonycoM, ycraHoa- 
neHHWM MB LuTOxe rk^ApoHWAMHApa c bo3mo>k- 
HocxbK) BaanMOAewcxBMJi c Mera/iAvwecKHM 
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nnacTypeM. aa/i icopnyca KMMeMaTH^ecKw ca«- 
aaK c aneKTponpMBOAOM. npwBOA oceBoro ne- 
peMeiMehHfi ynopa Buno/iHen e e^Ae 
Avi4>4>epem4Mafl».Horo nopiuMii. ycraHoe/ieH- 
Horo e Kopnyce m depaayfoinero c ero creHica- 
MM Aoe KdMepbi, mApaa/iwHecKM cBRaaHhbie 
Me)KAy co6oH KaHanoH c pacno/io^KeHHWM a 



MCM oSparHbiM K^andHOM co uitokom. npu 
3T0M OAHa H3 KaMep rMApaanwHecicii cBflsana 
c no/iocTb»o HafMeraHM«, APyra« -c nonocTbio 
ecacuBaHMH ruApoHacoca, a AOpHwpyiamMii 
KOMyc ycTaKOB/reH c aosMOSKHOCTbio BsaMMo- 
Aeficraufl a aepxHeM no/ioxceHMM co uitokom 
oGpaTHoro Knaaand. 
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• CQCT8BMTe/ib l^.rieBKoesa 
PcAafKTop^ KDiCepe^a . TexpeA M.MoprexTa/i KoppeicTop M.AeMm«ic 

3aicaa''l82& TMpa>c360 floAnviCHoe 

1g^fiV^%^nVi rocyAapcreenHoro KOMMTera no naoSpereHH^M m oTKpuTtisiM npH fKHT CCCP 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydrauhcally connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reUability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1 , of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1 , a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded sUde valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically coimected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically cormected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
iimer wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 1 9, which opens allowing access of the working fluid from 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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